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Background: Regular physical activity and doing well in school are important for growing adolescents. In this study, the
associations between physical activity and perceived school performance (PSP) are examined together. Methods: Young
adolescents from 42 countries (n = 193,949) in Europe and Canada were examined for associations between self-reported
moderate to vigorous physical activity (MVPA) and PSP. Multinominal analyses were conducted with 0 to 2 days of MVPA and
below average PSP as reference categories. Adjusted odds ratios and 95% confidence intervals were reported for pooled data and
individual countries after controlling for family affluence scale. Results: Girls had better PSP than boys, yet more boys
participated in daily MVPA than girls. The associations between PSP and MVPA were inverted U shaped. The strongest
association for very good PSP was among young adolescents who reported 5 to 6 daysMVPA (odds ratios = 2.3; 95% confidence
interval, 2.1–2.4) after controlling for family affluence scale. Conclusions: Young adolescents with average or better PSP took
part in at least 3 days of MVPA in a week, suggesting that participating in someMVPAwas positively associated with PSP. More
days of MVPA in a week, especially for young adolescents with below average PSP, would be beneficial for health and school
performance.
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The overall health benefits of physical activity (PA) are well
documented.1 Among youth, PA is known to have positive effects
on cardiovascular, bone, and metabolic health; improving fitness;
weight status; sleep; and mental health.1,2 The current guidelines for
children between 5 and 18 years old to achieve health-enhancing PA
are to engage in moderate to vigorous PA (MVPA) for at least
60 minutes per day.3,4 Adherence to this guideline is remarkably low
around the word.5 The decline of participation with increasing age is
also dramatic, from 23.2% among 11-year-olds to 14.0% among 15-
year-olds.6 Perceived lack of time and involvement in other activities
(eg, school homework) are commonly reported as personal barriers
to young adolescents’ PA participation.7 Young adolescents or early
adolescence has been defined for children aged between 10 and
15 years.8 As adolescents get older and receive increased academic
workloads,9 they may feel that they have less time to be physically
active. In addition, more serious competition opportunities in sports
arise as children get older, and these could inhibit time spent on
carrying out schoolwork.10
There is a growing body of research that investigates the
association between PA and short-term academic performance
(eg, grades, test scores, grade repetition), as well as long-term
educational attainment (eg, level of education, college enrolment),
but with mixed findings.11–13 Less disputed is the importance for
good health, the individual’s perceptions of competence in scho-
lastic and physical activities during young adolescence as part of
their self-concept.14 A parabola trend has been suggested during
early adolescence, whereby self-concept is considered to decline
from the ages of 9 to 11 years and only begin to increase again after
the age of 15 years.15,16 Therefore, more awareness of the percep-
tion of scholastic and PA levels of adolescents between these years
can be useful for designing school-based interventions to increase
both PA and school performance.
The optimal dose of PA in terms of type, frequency, duration,
and intensity that is associated with educational benefits at different
ages also remains unclear. Koivusilta et al17 reported negative
longitudinal associations of daily PA participation with long-term
educational attainment. They concluded that great amounts of time
invested in physical activities had detrimental effects on coping
with school demands, which in turn, may lead to lower academic
performance. This may explain how some studies arrived at null
findings18,19 or even negative effects of PA on educational attain-
ment.20 There have also been positive conclusions on the beneficial
effects of PA on educational outcomes,21 and variances in the
conclusions have led researchers to call for further research that can
confirm the scientific understanding in relationships between PA
and educational outcomes.13,22,23 Furthermore, there appears to be
differences between sexes; for example, researchers have reported
educational impact for physically active girls but not for boys.24
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As such, more research is necessary to establish knowledge on
the circumstances that foster or diminish a positive relationship
between PA and perceived educational outcomes.
Critics from systematic literature reviews on the relationships
between PA and academic outcomes have often cited a lack of
comparable measures and differences in the dose of PA, as well as
insufficient controlling for potential confounders, like socioeco-
nomic status (SES).23 Furthermore, most young adolescents expe-
rience transitions from primary- to secondary-level education
between the ages of 11 and 15 years. Traditional measures of
academic outcomes also vary between the school systems and
countries. To consider these differences, self-reported measures of
perceived academic performance through a standardized instru-
ment allow for intercountry comparisons across young adoles-
cents.25 Such measures require individuals to reflect upon their own
performance. Perceived school performance (PSP)26 has been
reported to be a good predictor of characteristics associated with
academic performance, such as motivation to learn, approaches to
learning, and resilience.27,28 Self-perceptions are commonly used
in developmental psychology to investigate a multitude of con-
structs among young adolescents, such as self-esteem29 and iden-
tity.30 That is to say, young adolescents who may perceive to have
good academic performance do so because they have confidence
with themselves and can associate themselves with that identity,31
yet evidence of the associations with PA are lacking.
Given the need for more research to better understand the
relationships between PA and academic performance across the
transition of young adolescents, PSP can be used to examine
the associations with PA between 11-, 13-, and 15-year-olds in
42 countries and regions in Europe and Canada. Previous research
has determined that there are inconsistent findings in the associa-
tions, which may be due to changes in the frequency of PA.
Therefore, the present analysis focuses on different “doses” of
weekly MVPA and studies sex-specific associations of different
PA doses across the different age cohorts. In addition, consistencies
and differences across countries are explored.
Methods
Procedures
The data were based on the World Health Organization’s collabo-
rative, cross-national Health Behavior in School-Aged Children
(HBSC) study across 48 countries and regions within Europe and
North America. The HBSC study involves young adolescents who
express their quantification of key health behaviors, health indi-
cators, and contextual variables.32 The research covers various
aspects of health and health behavior of young adolescents in social
contexts (family, peers, and school). Data collection in each
country followed a standardized protocol, including translation,
sampling methods, and ethical practice.
Our primary data came from 42 countries participating in the
2013–14 HBSC survey. The specific population targeted for
sampling included young adolescents aged 11, 13, and 15 years.
Cluster sampling was used, with the primary sampling unit being the
school class. The nationally representative data were obtained by
each country based on a calculation of at least 1500 young adoles-
cents from each year group, where possible (Greenland’s young
adolescent population was less than 1500). A total of 219,810 young
adolescents completed the survey. The data were cleaned through a
stepwise approach by removing missing cases of age (n = 1854;
0.08%), family affluence scale (FAS3; n = 17,834; 8.1%), MVPA
(n = 4217; 2.2%), and PSP (n = 1956; 1.0%). Young adolescents
completed questionnaires during ordinary class hours. Each country
ensured approval by the ethics committee or relevant board (varied
by country). Informed consent for the young adolescents’ participa-
tion in the study was obtained from their parents or guardian.
Participation in the study was fully voluntary and anonymous.
Measures
All questionnaire items were piloted with HBSC countries. The
standard English version of the international questionnaire was
translated for the specific national language(s) and cultural contexts
of the participating countries.
Perceived School Performance. The HBSC study was con-
ducted in countries with different school and grading systems.
A single item was used across all the schools in the study, with the
purpose of gauging school performance in the following way: “In
your opinion, what does your class teacher(s) think about your
school performance compared to your classmates?” Respondents
can choose between the following response options: “My teacher
(s) think(s) my school performance is . . . 1 = very good; 2 = good;
3 = average; and 4 = below average.” This PSP question has been
used with the same wording and response format in the HBSC
study since 1986. A validation study for this single item was
performed by Felder-Puig et al.25 Correlations between .51 and .65,
representing large effect sizes, were reported between school
grades and school performance through this particular item25;
moreover, the item had strong test–retest reliability scores.33,34
In addition, the mandatory HBSC survey consists of over 40 ques-
tions, and when compared with other items in the survey, the PSP
item was the strongest correlated item to actual academic grades.
The response data were based on reversed scoring, with a higher
score representing higher PSP. Perceptions of “below average”
were set as a reference category for analyses because we expect
there to be improvements in the associations as PSP increases.
Moderate to Vigorous PA. A self-reported item on PA over the
previous 7 days was used. MVPA was written with some defini-
tions of PA with some country-specific examples of where it can
take place. The individuals were then asked, “Over the past 7 days,
on how many days were you physically active for a total of at least
60 minutes per day? Please add up all the time you spent in physical
activity each day.” The response category range was between 0 and
7 days. This item has been reported to have reasonable validity35
and moderate reliability,36 thus its suitability for surveillance
data.37 The number of categories were reduced by half, from 8
categories to 4 (0–2 d, 3–4 d, 5–6 d, and 7 d). The reliability of a
4-category selection of this PA variable has moderate agreement.36
It was important to include the last category because respondents
who report 7 days are considered as meeting the internationally
adopted PA guidelines for health.3,4
Demographic Covariates. Individuals reported their sex as boy
or girl and reported the month and year they were born. This latter
information, combined with the date of survey completion, was
used to create an estimate of age. Age categories were created
from age ranges that included 10.5 to 12.5 years (11 y), 12.51 to
14.5 years (13 y), and 14.51 to 16.50 years (15 y). Estimated ages
outside of the 10.5- to 16.5-year range were removed from
the analyses. Social inequalities were determined by the FAS3.38
FAS3 is a child-friendly proxy measure of family wealth, consist-
ing of 6 material possessions accessible to the young adolescents.
Individuals reported how many cars the family owned, how
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many computers their family owned, the number of bathrooms in
their home, the number of times the family had travelled out
of their country for a holiday in the previous year, whether they
had their own room, and whether they had a dishwasher at home.
The response options varied depending on the question, with a
score range from 0 to 13. The Rankit formula, ranked 0 to 1, was
applied at each country level to express the social inequalities
within each country.
Statistical Analyses
Descriptive statistics with the chi-square test of independence were
applied between sexes in the categories of PSP. The differences
between boys and girls were statistically significant, and therefore,
analyses were conducted separately for boys and girls. In addition,
chi-square tests of independence were conducted for boys and girls
to analyze the transition in age cohorts in the proportion of daily
MVPA. Risk ratios (RR) were calculated to report the effect sizes
for sex differences in PSP and MVPA.
Multilevel analyses were carried out at the class level for
PSP, with students at level 1 and classes at level 2.39 These
analyses were based on the assumption that the independence
of the pupils’ PSP was compromised owing to class effects. To
test the assumption that the clustering was affected by the class
level, the intraclass correlational coefficient (ICC) was computed
for single (ICC1) and average (ICC2) scores.40,41 Overall sample
and individual country test results (Supplementary Table 1
[available online]) were insufficiently independent with ICC1
(ρ < .0001) and ICC2 (ρ = .5550); thus, the evidence did not
warrant or justify executing the complexity of between, within,
and mixed-level models. That is to say that an ICC1 value
indicated that less than 1% of the observed variance in pupils’
PSP was due to systematic between-classroom differences com-
pared with the total variance in achievement scores. In addition,
the value of ICC2 represented 55% of the observed total variance
in the classroom average scores occurring at the classroom level.
Therefore, analyses were performed at a single level with multi-
nominal logistic regression analyses.
Perceived school performance was entered as the dependent
variable, with the below average grade as the reference category.
FAS3 and sex were included in a null model. In the full model,
categories of MVPA were entered with 0 to 2 days as the reference
category. Themultinominal logistic regression reduces the error from
repeated comparisons between 2 categorical variables. Adjusted odds
ratios (ORs) were reported with 95% confidence intervals (CIs). The
logistic regression model for the entire sample was applied and then
repeated separately for each country. All analyses were computed
using IBM Statistical Package for the Social Sciences (version 24.0;
IBM Corp, Chicago, IL).
Descriptive Results
After cleaning the data file for missing and spurious cases, a total
of 193,949 young adolescents from 42 countries reported their
daily MVPA habits and PSP. There were slightly more girls (n =
99,851; 51.5%) than boys (n = 94,098; 48.5%). There were fewer
11-year- olds (n = 61,241; 31.6%) than 13- (n = 67,463; 34.8%)
and 15-year-olds (n = 65,245; 33.6%), and the overall distribution
of FAS3 was 19.7% for low, 60.5% for medium, and 19.8% for
high groups. The country with the most number of respondents
was Canada (n = 11,220; 5.8%), and the least was from Greenland
(n = 709; 0.37%), with the expected mean (2.38%) representation
of samples at the country level being equal to the actual
mean (2.38%).
There were significantly more boys (5.4%) with below average
PSP than girls (3.7%; RR = 1.48; 95% CI, 1.42–1.55), whereas
more girls (26.0%) than boys (21.7%) reported excellent PSP
(RR = 1.20; 95% CI, 1.18–1.22). More girls reported low or no
levels of MVPA (0–2 d; RR = 1.44; 95% CI, 1.41–1.46; 0–4 d;
RR = 1.27; 95% CI, 1.26–1.28) than boys. However, more boys
reported daily MVPA than girls (RR = 1.61; 95% CI, 1.58–1.64).
Across all countries, 24% perceived their school perfor-
mance as very good, 43% as good, 28% as average, and 5%
as below average (see Supplementary Table 2 [available online]).
The estimates for below average were the least in Albania (boys
= 2.5%; girls = 1%) and the highest in France (boys = 11.4%;
girls = 8.8%). In addition, FAS3 was positively associated with
higher PSP and controlled for in a multinominal logistic regres-
sion analyses. In the higher age groups, the perception of one’s
own school performance turned out to be increasingly worse.
The proportion with a good or very good PSP decreased from
77% for 11-year-olds to 65% for 13-year-olds and 60% for 15-
year-olds. The proportion of boys who reported their PSP as
below average and average was much higher than for girls, and
conversely, more girls than boys reported their PSP as good or
very good (Table 1). Statistically significant sex differences were
found in 31 countries and regions, whereby a higher percentages
of girls reported good or very good PSP (P < .05). Only in
Portugal was there a greater proportion of boys reporting good
or very good PSP.
For girls, the same pattern of MVPA was observed in
40 countries, with PA lessening along with increasing age (see
Table 2 and Supplementary Table 3 [available online]; there were
only 2 exceptions with nonsignificant age differences in Italy and
the Netherlands). For boys, there were also significant age differ-
ences in 32 countries, with the lowest proportion of boys who
reported daily MVPA at age 15. For a further 8 countries, however,
no significant age differences were found, and in 2 countries, the
Republic of Moldova and Norway, the lowest proportion was
among 13-year-old pupils.
Main Results
After pooling all the data, the results of the multinominal logistic
regression analyses revealed that the associations between the
number of days with MVPA and odds for improved PSP followed
inverted U patterns for both girls and boys after controlling for
FAS3 (Figure 1). Regardless of sex and age group, across almost all
PSP categories, compared with below average PSP (as PSP refer-
ence group), a frequency of 5 to 6 days of MVPA exhibited the
highest OR for better PSP. Only the comparison of average with
below average PSP among 11-year-old girls and boys did not
follow this pattern. There were also significant positive associa-
tions with good and very good PSP for boys and girls who reported
taking part in daily MVPA. The highest OR based on the frequency
categories of MVPA was 5 to 6 days MVPA and increased as the
PSP improved. Furthermore, the CI of the ORs crossed 1.0 among
girls and boys of all age groups in the average PSP group and
reported daily MVPA, indicating nonsignificant associations
between average PSP and daily MVPA when compared with
below average PSP and 0 to 2 days MVPA.
Although quite comparable patterns can be described overall
(with respect to highest OR for 5–6 d MVPA), the strength of the
associations differed across age groups and between boys and girls.
(Ahead of Print)
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The strongest associations were among 13-year-old girls (OR =
3.05; 95% CI, 2.56–3.63), whereas the weakest associations were
among 15-year-old boys (OR = 1.62; 95% CI, 1.41–1.86) and girls
(OR = 2.12; 95% CI, 1.81–2.48). The positive associations
between all groups in comparison with the reference categories
increased as PSP rose.
There were many similarities in the associations across
individual countries, although some distinct country differences
Table 1 Gender Difference Among Proportion (%) of PSP From the 2013–14 HBSC Study
Boys Girls χ2
Below
average Average Good
Very
good
Total
(n)
Below
average Average Good
Very
good
Total
(n) P
Total country 5.40 29.90 42.90 21.70 94,098 3.70 26.90 43.50 26.00 99,851 <.001
Albania 2.50 17.80 31.40 48.30 2228 1.00 11.30 21.10 66.50 2403 <.001
Armenia 4.10 29.00 42.60 24.30 1398 1.50 21.70 50.20 26.50 1625 <.001
Austria 4.80 33.00 42.50 19.60 1444 4.00 32.50 43.90 19.50 1657 .67
Belgium (Flemish) 8.90 34.20 38.80 18.10 2129 5.30 31.40 44.60 18.70 1816 <.001
Belgium (French) 8.80 37.70 39.20 14.30 2636 8.90 39.10 38.80 13.20 2750 .60
Bulgaria 4.40 17.50 45.90 32.30 2219 2.00 14.90 43.70 39.40 2065 <.001
Canada 5.50 27.80 45.60 21.00 5447 3.70 22.00 45.00 29.30 5773 <.001
Croatia 4.10 21.00 35.60 39.40 2333 2.70 17.10 27.00 53.10 2404 <.001
Czech Republic 8.00 39.50 39.30 13.20 2287 5.50 36.00 41.60 16.90 2522 <.001
Denmark 3.70 28.20 49.60 18.50 1614 3.50 27.60 48.60 20.40 1876 .56
England 3.50 25.20 48.10 23.20 2177 2.00 17.50 50.40 30.00 2154 <.001
Estonia 4.40 38.10 42.30 15.20 1962 3.50 29.50 48.30 18.70 1964 <.001
Finland 4.90 32.50 45.40 17.20 2696 2.60 24.00 48.80 24.60 2876 <.001
France 11.40 35.30 37.00 16.30 2462 8.80 33.80 40.10 17.30 2461 .01
Germany 6.70 45.10 39.00 9.20 2779 5.20 41.70 42.80 10.20 2686 .002
Greece 3.90 22.10 44.20 29.90 2000 2.00 18.90 39.90 39.20 2018 <.001
Greenland 4.60 26.70 49.00 19.70 345 4.70 29.10 46.40 19.80 364 .89
Hungary 6.60 42.70 35.10 15.50 1808 4.80 44.00 34.10 17.10 1853 .06
Iceland 5.40 22.80 43.90 27.90 4630 3.40 18.90 41.80 35.90 4765 <.001
Ireland 5.00 24.40 45.20 25.30 1346 2.50 20.70 43.40 33.30 2163 <.001
Israel 5.40 19.90 36.00 38.70 2391 3.80 19.00 36.80 40.30 2730 .04
Italy 10.00 37.90 37.50 14.50 1915 6.00 34.40 39.50 20.10 1923 <.001
Latvia 6.90 40.80 42.00 10.20 2521 3.60 40.30 42.90 13.20 2836 <.001
Lithuania 5.30 38.40 39.00 17.30 2718 3.00 33.40 43.60 20.00 2734 <.001
Luxembourg 4.70 31.90 44.50 18.80 1244 4.50 29.30 47.10 19.00 1428 .46
Malta 3.70 21.00 44.40 30.80 999 3.30 21.80 41.70 33.30 1013 .52
MKD 1.60 9.30 33.70 55.40 1972 1.40 7.30 26.60 64.70 1994 <.001
Republic of Moldova 4.00 27.70 48.60 19.80 2275 2.40 21.40 53.10 23.10 2266 <.001
The Netherlands 4.60 29.10 49.30 17.00 1885 3.50 27.80 52.40 16.30 2004 .15
Norway 4.00 26.60 47.00 22.40 1349 3.30 24.10 45.60 27.10 1503 .02
Poland 6.20 37.10 41.00 15.80 2070 3.50 34.40 42.30 19.70 2149 <.001
Portugal 5.60 36.70 41.80 15.90 2067 4.80 44.70 39.30 11.30 2298 <.001
Romania 3.40 29.80 48.20 18.60 1595 3.00 26.90 49.10 21.00 1878 .14
Russian Federation 4.50 39.60 42.50 13.40 1804 4.20 33.90 46.10 15.80 2380 .001
Scotland 6.80 30.60 44.70 17.90 2639 4.40 25.90 44.00 25.80 2733 <.001
Slovakia 3.90 24.90 47.30 23.90 2498 3.00 19.00 49.80 28.20 2628 <.001
Slovenia 4.60 21.00 47.20 27.10 2267 2.50 19.50 48.80 29.10 2400 <.001
Spain 7.40 28.40 45.10 19.10 3140 4.30 27.70 44.00 24.00 3468 <.001
Sweden 4.40 34.30 45.70 15.50 3381 3.00 34.10 48.80 14.10 3523 .001
Switzerland 4.40 26.40 52.00 17.30 2986 3.40 24.90 53.00 18.70 3082 .09
Ukraine 5.80 40.80 35.30 18.10 1979 2.30 35.40 44.00 18.40 2290 <.001
Wales 3.60 22.10 51.50 22.80 2463 2.00 17.20 46.90 33.90 2396 <.001
Abbreviations: HBSC, Health Behavior in School-Aged Children; MKD, Former Yugoslavian Republic of Macedonia; PSP, perceived school performance.
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exist (Table 3). There were 30 (3–4 d), 33 (5–6 d), and 21 (7 d)
countries where the association with very good PSP was statis-
tically significant compared with individuals with below average
PSP. Specifically, young adolescents in Estonia, who reported
daily MVPA, were 1.8 times more likely to report average PSP
than below average PSP and 0 to 2 days of MVPA.
In France (OR = 0.69; 95% CI, 0.50–0.94) and Slovenia (OR =
0.56; 95% CI, 0.35–0.89), there were negative associations. There
were 10 countries with an association for good PSP and dailyMVPA,
and 2 countries (Slovenia andWales) with negative associations. Half
of the countries (n = 21) had the same positive relationships for very
good PSPwith dailyMVPA, and none reported negative associations.
Figure 1 — Multinomial age-specific OR and 95% CI for PSP on weekly number of days with at least 60 min of MVPA in girls (A) and boys (B).
Pooled data of 42 countries, 2013–14 HBSC study. PSP (below the average, average, good, and very good [reference category: below
average]); MVPA (0–2, 3–4, 5–6, and 7 d with at least 60 min of MVPA [reference category: 0–2 d]). CI indicates confidence interval;
HBSC, Health Behavior in School-Aged Children; MVPA, moderate to vigorous physical activity; OR, odds ratio; PSP, perceived school
performance.
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Table 2 Changes (Chi-Square) in Proportion of Young Adolescents Who Took Part in Daily MVPA, Stratified by
Gender From the 2013–14 HBSC Study
Boy Girl
11 y 13 y 15 y 11 y 13 y 15 y
Count MVPA Count MVPA Count MVPA χ2 Count MVPA Count MVPA Count MVPA χ2
n % n % n % P n % n % n % P
Total country 29,737 29.7 32,979 24.7 31,382 20.7 <.001 31,504 20.8 34,484 15.2 33,863 10.8 <.001
Albania 739 37.5 731 38 758 28.8 <.001 759 30.7 806 19.9 838 14 <.001
Armenia 587 29.1 487 29.8 324 25 .30 614 20.2 502 19.5 509 14.3 .03
Austria 484 33.1 479 28.8 481 17.9 <.001 503 26.2 484 13 670 5.5 <.001
Belgium
(Flemish)
655 20.9 553 17.9 921 16.5 .08 675 14.2 474 12.2 667 6.7 <.001
Belgium
(French)
910 28.6 894 20.9 832 15.4 <.001 898 16.4 894 12.2 958 11 <.001
Bulgaria 656 41.9 727 34.7 836 26.3 <.001 713 30.2 664 20.2 688 18 <.001
Canada 1281 36.2 2074 31.7 2092 27.2 <.001 1423 27.3 2160 19.3 2190 13.8 <.001
Croatia 676 38.8 805 32.5 852 24.2 <.001 772 26.4 847 19 785 11.8 <.001
Czech Republic 697 29 765 27.2 825 19.5 <.001 785 22.9 852 20.5 885 12.8 <.001
Denmark 485 17.3 582 16.3 547 15.7 .79 546 11.4 675 11 655 7.5 .04
England 822 22.7 657 22.8 698 17.6 .02 722 20.6 736 13.2 696 9.6 <.001
Estonia 626 21.2 711 22.5 625 18.7 .23 659 15 679 11.8 626 9.3 .01
Finland 904 46.6 877 29.3 915 21.7 <.001 970 33.6 922 22.9 984 13.1 <.001
France 705 23.8 972 15.7 785 13.2 <.001 709 10.3 962 8.5 790 5.9 .01
Germany 774 24.4 993 17.2 1012 15.8 <.001 762 15.1 924 12.1 1000 8.4 <.001
Greece 662 19.8 713 18.2 625 15.4 .11 652 11.3 692 8.4 674 6.4 .01
Greenland 114 23.7 112 29.5 119 14.3 .02 103 17.5 122 12.3 139 6.5 .03
Hungary 640 33.6 653 25.4 515 24.1 <.001 675 23.9 631 14.3 547 11.2 <.001
Iceland 1469 31.2 1702 25.7 1459 24.2 <.001 1528 21.5 1727 17.1 1510 13.9 <.001
Ireland 360 45 494 37 492 24.8 <.001 562 31.5 782 15.9 819 9.4 <.001
Israel 873 22.9 799 14.4 719 10.4 <.001 994 12.3 835 8.7 901 5.4 <.001
Italy 626 16.8 671 14.5 618 11.2 .02 643 7.9 680 6.2 600 4.8 .08
Latvia 835 25 923 19.9 763 20.6 .02 944 18.4 963 14 929 13.7 .01
Lithuania 927 27.3 926 28.3 865 23.2 .04 973 20 985 12.9 776 11.5 <.001
Luxembourg 360 33.1 443 35.9 441 24.7 .001 391 21 509 16.9 528 8.7 <.001
Malta 371 28.3 359 18.1 269 16.4 <.001 347 20.7 367 11.7 299 8.7 <.001
MKD 655 36.9 611 31.8 706 27.2 .001 660 29.8 647 24.4 687 11.8 <.001
Republic of
Moldova
761 35.3 765 20.7 749 25 <.001 755 29.3 738 24.7 773 22.1 .01
The Netherlands 614 23.8 654 20 617 21.2 .26 638 14.9 693 16.6 673 12.6 .12
Norway 538 31.8 415 16.4 396 22.7 <.001 580 19.3 471 12.1 452 7.3 <.001
Poland 725 35.3 702 29.6 643 25.2 <.001 684 26.9 714 18.6 751 11.2 <.001
Portugal 613 25.6 863 24.3 591 17.6 .002 736 14.5 882 5.9 680 5.1 <.001
Romania 484 39.3 549 27.1 562 20.8 <.001 542 24 571 16.5 765 10.8 <.001
Russian
Federation
501 24.6 711 21.1 592 20.6 .23 731 18.2 919 14.7 730 10.8 <.001
Scotland 822 28.7 945 18.1 872 15.4 <.001 873 20.4 974 11.8 886 10.5 <.001
Slovakia 714 38 980 30.7 804 26 <.001 768 25.8 1102 20.2 758 13.2 <.001
Slovenia 755 27.7 809 24.4 703 21.5 .02 752 17.8 828 13.5 820 7.4 <.001
Spain 812 39.3 1259 35 1069 28.5 <.001 810 26.3 1367 19 1291 11.9 <.001
Sweden 1124 21.3 1018 14.1 1239 14.6 <.001 1148 13.2 1033 10.6 1342 10.1 .03
Switzerland 884 25.8 1060 17.7 1042 12.5 <.001 904 16.7 1124 9.7 1054 7.4 <.001
Ukraine 642 32.6 615 31.9 722 25.2 .004 735 28.3 695 24.6 860 16.4 <.001
Wales 855 24 921 19.8 687 16.7 .002 866 16.3 852 11.2 678 7.2 <.001
Abbreviations: HBSC, Health Behavior in School-Aged Children; MKD, Former Yugoslav Republic of Macedonia; MVPA, at least 60 min of moderate to vigorous
physical activity daily.
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Discussion
In this study there were positive associations between PSP and
MVPA levels. The findings were from an international study
composed of 42 countries employing the same standardized in-
struments. The measures included a uniform way of social eco-
nomic status through FAS3, as a confounder across different
countries and applicable for young adolescents to complete42 and
standardized measures of determining age. As young adolescents
transitioned from the age of 11 to 15 years, fewer pupils reported
very good PSP, and fewer took part in daily MVPA. This transition
period during early adolescence is a critical one and affects both
PSP and MVPA levels.43
The most striking finding was that the relationship between
MVPA and PSP was not linear, but rather exhibited an inverted U
shape and was consistently reported across most countries. This was
the case for all PSP categories that differed from below average PSP
for both boys and girls. The probability for better PSP was the
highest among reports of 5 to 6 days ofMVPA. However, there were
some subtle differences whereby 13-year-old girls who had very
good PSP were over 3 times more likely to have reported 5 to 6 days
of MVPA, whereas, for 13-year-old boys with very good PSP, they
were 2.4 times more likely when compared with their same age
and sex peers with 0 to 2 days of MVPA. Moreover, the strength
of associations decreased as the age cohorts increased from 11 to
15 years among boys. These differences may be because boys have
lower PSP and higher MVPA than girls. Young adolescent girls
typically report higher PSP than boys,44 and the results in this study
mirror this. Kalman et al45 observed more boys who took part in
daily MVPA than girls in the HBSC study between 2001 and 2010,
and this pattern continued into the 2013–14 HBSC data, as also
reported by Guthold et al.5 There were few countries with individual
differences from the pooled results (Armenia, Germany, Greece,
Latvia, Malta, Poland, Russian Federation, and Ukraine). Most of
these countries are located in Eastern Europe. This could be an
indication of specific coupling of the school and sports system,
which, for example, makes higher activity volumes more compatible
with school requirements. However, these are only initial observa-
tions and presumptions that should be followed up in further
research, considering structural differences in the school system.
For boys and girls, as well as for all age groups, students who
reported daily MVPA were not any more likely to have average
PSP over below average PSP. This was a distinct finding, as all
other frequencies of MVPA (between 3 and 6 d) were positively
associated with average PSP over below average PSP. This was
observed in 22 countries. Although the international guidelines
for health-enhancing PA for adolescents are daily MVPA for at
least 60 minutes,3,4 students who already had low perceptions of
their academic performance may need specific programs to ele-
vate PSP and maintain PA levels. To take part in daily MVPA for
at least 60 minutes, students must participate in PA outside of
schooltime, and if the student already had below average PSP,
they may not be spending sufficient time on their academic
tasks.46 Earlier studies suggested that society perceives indivi-
duals who spend much time on sports and do not perform well
academically through the use of the term “jock,”47 which could be
a potential explanation for negative associations.17 However,
results from systematic reviews that investigate the associations
with academic performance and PA refute this notion.11,12,21,48
More research is necessary that investigates the environments
where students take part in daily MVPA and have below average
and average PSP.
Roughly 5% of young adolescents perceived their PSP as below
average. Despite representing a small proportion of children, the
association with MVPA was the lowest. Among boys in France and
Slovenia, there were negative associations between young adoles-
cents whowere physically active and had average or good PSP. This
could have implications on the perceptions of sports athletes and
their low PSP.17 Perceptions of time spent on training in sports
instead of improving school performance may be common among
young adolescents in these countries. For example, Slovenia has
nationalized biannual health-related fitness assessments, and this has
been praised for enhancing the prevalence of active adolescents.49
The link between national fitness testing and overall academic
performance would be an important area to investigate, as these
tests are linked with the national education department to be part of
overall assessments.50 At the individual level, the notion of mastery
as motivation to be physically active may take precedence in other
aspects in life, such as the importance of good PSP.51 Moreover,
there are more sporting competition opportunities as individuals get
older,10 and thesemay serve as another form ofmotivation for young
adolescents to spend more time on PA rather than focus on their
perceptions of their own school performance.
At the other end of the PSP spectrum (very good), 5 to 6 days of
MVPA was significantly associated in 33 countries, and daily
MVPA, in half of the countries. The results of our study further
indicate that the associations are nonlinear and that the dose–
response relationships are more complex as children get older.
For example, Badura et al52 created clusters of leisure-time activities,
whereby all-rounders (had sport and nonsport hobbies) had the
strongest positive association with PSP, indicating that a balance of
time is important over 7 days of MVPA. In addition, physical fitness
has been consistently associated with academic performance of
young adolescents in various longitudinal studies.23,53 Furthermore,
the positive effects of PA on social skills and social networks,12 and
stress regulation54 are discussed as mediating factors to explain the
link between PA and educational outcomes. Nonetheless, it should
be noted that there were 7 countries (Armenia, Austria, Greenland,
Republic of Moldova, Malta, the Netherlands, and Ukraine) without
significant associations between PSP and MVPA for all ages and
both sexes. Further in-depth studies are necessary to explain these
country-specific exceptions.
The majority of studies conducted on the relationships between
academic performance and PA have used school grades or results
from cognitive tests.21 There is a lack of investigations on the
perception of academic pressure in understanding the relationships
with PA. Children’s perception of their academic ability is an
important indicator of actual progress. It is important to consider
the voice of the children in the decision-making processes related
to children.55 The HBSC study has been successful in delivering this
message by involving children in the research process as research
participants. Another strength in the design of HBSC is the inclusion
of measures that are comparable across different countries and are
uniformly applicable to young adolescents aged 11 to 15 years.56 On
the other hand, there are differences among education systems in
various parts of the world. Academic achievement is a fundamental
desired outcome of a school system. The usual indicators of academic
achievement are school grades because they are supposed to reflect
how well a student has mastered specific learning standards. Many
factors, such as idiosyncratic classroom norms for performance and
investment in schoolwork or classroom climate, may influence
students’ perceptions of their performance.13 Despite this limitation
to the single item on PSP, the responses do seem to reflect actual
academic grades across different educational systems and countries.25
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Some limitations of this study are important to consider when
interpreting the results. The study was based on cross-sectional data
from an international survey carried out in 2013–14. Therefore,
assumptions based on causality have not been tested nor reported,
and future large-scale longitudinal studies including potential
mediators and moderators are required. Another limitation is the
nature of the data collection. Countries within the HBSC network
were responsible for their own data collection through an interna-
tional protocol. At the time of the data collection, anonymous
survey responses do not allow for linking with actual school report
grades, and thus, may bring sampling bias to the study. As such,
measures of self-reporting of PA and academic performance were
used, despite the risk of some recall errors. Moreover, the data were
pooled and larger population sample sizes allow for smaller effects,
and adjustments were not made based on the sensitivity of self-
reflection changing with age. In addition, to reduce the complexity
of combined and individual country data, other uncontrolled con-
founders, for example, other family members and parental educa-
tion, were not included in the models.
Conclusions
As young adolescents age from 11 to 15 years, there is a reduction
in MVPA and PSP that becomes increasingly significant. The
results of this study support the notion that any improvement in
PA from inactivity was associated with increased PSP, with the
optimal state being between 5 and 6 days. There is an indication
that performing well at school involves a balancing act with the
amount of PA a young adolescent engages in; accordingly, an
optimal frequency of 5 to 6 days was noted across sex and age
groups after controlling for FAS3. The patterns remain largely
similar across the included countries; therefore, important infor-
mation for public health should be noted from these results when
optimizing PSP and physical activities. Young adolescents’ per-
ceptions of school performance and PA are an important attribute to
account for when planning public health and health promotion
strategies. This is especially true when health promotion strategies
should be integrated into the educational system, as PA promotion
must be considered with a maximization of educational outcomes.
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